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[Ii5*t«9l fmJ$*^i±^^i^;i5>'-<^7;^ (Bacillu 
s) s 1^2/;<7ci ^-fe:^ (Saccharomyces) ^ >^ h h ^ 
-fe;^ (Streptomyces) . *3 <J:0^:3i Vic U t T • y (E. 

coii.) m^hm^;^ti^m^<ommmt^\^^'rtit>^im 

ii»*3S 1 1 ] m^m^ y -<>^^ k*? y-r k h n 

1 3 ] &mm(Dr ^ y mm^^-r^^mmm± 
y t r • =f y ^iS^$-iir. ^fcl.^T^ is^'>aiy 

• y-e h h D i^Vo 

<Dmmm4muvt<D^i^ . y-v h h n e^-, 

y D>r'>>-T-fo6li*<7:)Sisaf5i43Si5tto5^v' • y-r h 

-5/b«)<^ii^<7:)^«i#ifeflSS:^^y KS^^Mt? 

y n ^ >- {-tat I w Jt 6 p« ^ ^ 

w <i: J: a y f^;^^ v^iJffliOift'&W^iSiJ 
J:oT-r--=y (E.coli) ta«;6S*«tf ^ixfcwi:;65« 



(J.S.Harris and H.I.Kohn) . i^^—T/U' 
• y r >'^-^=^ a v^— (J . Pharmacol . ) .73.383— 400M 

(1941) ) o y^ua^ v-yfflJ£;55irigTgg(Dy^7i-^ 

Tt— • ^:/^>^ioci:t)^:iiix • v^ai-f • v^s— yx (j.o. 
Laiupen, and M.J.Jones) . T— ;<7-< ^ X • Thy • /^-f 
>Jr^^ h y - • Ti^ K • y<^^y>( i^y^:^ (Arch. Bio 
chem.Blophys.) .13.47'-53M (1947) ) o Lti^L^j:f)'^ 
hs y/W'Ci>re^:/60^2fe)^6t«:S'J*l^-^6^5E*i^iatt 
T ^ y ^mt uret*&^?tufcy /i-o lt t 

T— /U • A:=^3i:fe J:t;Cv>^ . 3155 • 3— [R.Muni 
er and G.N.Cohen) . t'shi^^;^; • ai - t:':?|-7 >f i^;^ • 
ry^' (Biochim.Biophys.AcCa.) .31.378-90;^ (195 
9) ] i-X^ :^1^!a6^lw«*&Lyhy/Un^'»'*iy^;?f--->^ 
1) Iwfflffi^a (win vivotCTSl !9 w ^ 

io'O t bT0y/WP^'»03l^{Co«/>-Cc^if^«/.^^^ 
fi. y/mi^r • =^ y|le«t:l$t0i^^i^^B6 

• (D.C. Barker and C.J.Bruton) . C/^ — 

■^/U • • ^<^^Pv^— (J.Mol.Bio 

1.) .133,217--31M (1979) ) o y /l-D-f '>:^l:3:in vit 
roib^J:mn vivo^:^{r:fe^l.>rtRNA'*«^ io <): TJ^tRNA"*^ ^ 
f^-r-v? (charge) C <i: ;ei5^$tb-Cl^'5o / 

^?i^^L. y ^;d-^/U-tRNA'>^^7^^-'^0?^TT*PP 
i^ifeffl-r-S (ATP-PPi3!^SlS) C^;!i5^$^xTi/^5> 

(tr-f • — >^-e>^i3j:t;53iA • rt/W- t/WiXa. (B.Nism 
an and M.L.Hirsch. • -fv:^ h • y-^y.^y— (An 

n. Inst. Pasteur) .95.615~34M (1958)^ ; • 3i 

A • ;*--/UK:fc<tt5T'>r • • i^3— Vx (J.H.Old 
and D.S.Jones) . iy^—T/l^ (Bioch 

em. J.) .165,367'-73M (1977) ) , ^fc. y/Un-fv- 
• =1 y tRNA"«^ cOTiy/Hbl-iSl^-Cy 

(J.Trupin et al) > :^<5r;^/u - r K • :7 >f 
i^;i57/U • yi^— ^* =2 ^ 3. — ^^'^r— iy 3 yX (Biochem. 
Biophys.Res.Commun.) .24.50— 55M (1966) ; ^i-Y • 

(A.R.Fersht and C.Dingwall) , ^ :^ V ]) — 

(Biochem.) .18,1250— 56M (1966) ) o *D;tT. y/l^ 
•D^ '>/u-tRNA^^ Jl;J^/u ^ y /pu >f iyyu-tRNA««'^ ^ 
«S fc /"J^ ^ Mt 5f tu. M a 'g'^ ^ 5 <^ ^ 
/uy ^;i-=L/u-tRNA««^ (cfi#g|*?€>Ci:;i5-e#^» (^^^ 
. . -ir/u/^— i3j:r/3i>r ^ • (S.S. 
Kensar and H.Weissbach) . r-;<7>ry'X • • 
:r 'ir ^ y. hy— • ry-K* ^'^'f^^y-fv^y^^ (Arch.B 
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iochem.Biophys.) .141.525-32H (1970) ) o 

fctRNA"" #ff/<—- tr/f'— v^li. '^fttRNA''^^ <D<50% 

(Barker and Bruton) . WIS) o //^d^>^V{CJ:6 

^ . . =1— (R.Munier and G.N.Cohen) . til 
% ; - j:;^ - -Jr/U/^— J: t/a:^ ^ . V^7./< :/^ 
(S.S.Ken»ar and H.Weissbach) . fl(rJS ; i3 J: 

h MS) o 

vivoiSj:r/in vitroHS^^iil^T. 7 d ^ J ;^ 
^^:=: UTf^^-r 6 r ^ ^Pfl^ P^ttT t ^ 

X (E.Abderhalden and K.Heyns) . y\f^y=L;V* -7^ 
v?:^/U . <5r A (Zwischr.Physiol.Chem.) .214.262'-66 
M (1933) ) t?s ^^tl^Vf?^-^ (Ricinus communis) 
S^^C^^^J- {T—J"^ ' y^y^') ^ (R.Nuccorini) . 
T5^ • v'-^ • T://U (Ann.Chim.Appl.) ,24.25-32H 

(1934) ) t LTav^a$nT*3l!). y/Uy<])l^ 
i'ty<'^y:^'^y'^V^ (Bacillus subtilis) {CX^ 

(tf>f • '^>y'^:!lrSXXfi^-< • f-Y • ±1^ (P.Nandi an 
d CP. Sen) . ^^f^ir— (Natuer) . 171 (1 
953) ) o 

•fe^^T • ■^/I'-fe'fe (Serratia marcescens) <0 

=3 u :^mm?^f»^^mz J: ^ y /u n ^ i^v-c^jg 
^7Ji'^a^^ttTI/^'5 (^J^ ' (M.Kisumi et a 

1) . i^^—f^/l^ ' ' y<^:t^^:^ b])— (J.Bioch 
em.) ,80.333-39^ (1976) ; rcix • ^ e> (M.Kisu 
mi et al) , T:y*^'< K • T K • ^^-f T n ^-^/^ 
. -e^ ^ ny<-f ;^ci V?— (Appl. Environ. M icrobiol .) , 
34.135--38H (1977) ) o e^rx^-g-j^gB^tnoi^T 
ti^MMf^^tift:!^:^ * '^/U±ir>':^ (S. marcescens) 

c<os»is^3i«^ssfl^»:iy/i- 



^ y ct ^/:^^m&m±xmf&^^tzm±mzx^x% 
j:or%m^tt'53i^y-<7'f^ K--sc7>y/i-c2^>>>^i9 

j^y - D v'^^MJSt;! J: o r J6»f e C t 

^/b. ^yK*#U ;J)^oy^ 

m<*:»^i|^^fijffl-r 6 r k ^^mt-r^'i^^mc xox 
tu/h^K y -<:/^ K^--y /i-o^t' v'^^ffii t) >itf:fr^;fe 

(£«S(?Dr^yK^^i-5^»«^±T*^v-a: 
yi:r-=iy (E.coii) ^mm^^^. ?^v>t% i^K^it 

^ft. T^yWrnmS. 124. 149:feJ:T/179(wti[S-r 

^y^:t^>f)'^m:^^^i^>. /<y i/^/hll-^yn^ V 

-Kf+tti-6SSDNA5i-^-eJgK(E»U. ;6>offi»Sor 

;Ky ^T^^hm e^v/ • y-^ h f^z-^coy/i- 
n-f iy>-oSi 9 i2^;^5rPtih-r '5;^r&{cgi-r 
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— • 3 y ii^>'>ib*j:a5t h • y-^ h hoe:/ • 
n^fzitims. 124. 149. isxm7mm\cMit^'r^bSt(D 

tO^y ^;d-r^V5. 124. 149^fclll79«:ffli/\ S'Jt^Sjitel 

T y n ^ ^^-eo y — tRKA<0^iE?S^cC^ ir — 

l%»«:3^^^MJ£A^^b^#<bi^^o r(g»Sor ^ y» 



— {Molecular Cloning) . T'-f .-rrnTT'-f^^ 

f> (T.Maniatis.et al) . /i- K • ;^:^y • ^'n— 

• yi^y h y— (Cold Spring Harbor Laborator 
y) (1982) ioJcU^tW '-<)V/<)\. (B.Perbal) . 
1^ n— ri>^^<;:>||^6<j;^f^ K (A Practical Guide to 
Molecular Cloning) . v?3>-r>^y— •r>'K-i^ 
(John Wiley & Sons) (1984) «Cfa«fc$ttfcDN 

*iS«iifieT-s ^ o - z:: >^ ^^ Sr^m-r ^ to {ca 

^yy- (Bacillus) . i^y;^a^irX (Saccharomyce 
s) ioJ:t/y^ h u:?" h ^iry^ (Streptomyces) ^^S^ 

j^ffi-c^AD-r 5 r ^ /i^x-t 5^ m^t^r 5: y K^o^-^ 
i^:/o^'g'^*3j:tF5imSttyi:;Ky-<:y*^ K->^S(OISiO 

«;t»ii//w=i-;^^)t«i/y-feci-/w) <J: 

^#l::|^«-r€>fi^/<^S^S^flpH*3<tt^iaa^^ 
^- • ^y <?5r<b#^itMt:iov>Tf:i. :g:®ta 

S®H*iiKJ25t:/c^i^UiKi42t:. »*u<fiiJi^37X:r*fo 
fr^pHii«^6/j:»/>u8(oS5H{wfc*). m^.ztmi^ 

TJcfe^^flhy T'h^r^^) {wJzoT. ^(omB^'h 
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(Demits m^^J:m^\^i-X. iS^/jr>^^/U7>f Ki®^«r 

Dtf:/ (rbst) <S:^jii-r6yti»!){cMa^^ftor#fco r 

ct t^:/ n ir ;^ ^ L /ho 
Offlffii^ff n ^ h ^7 >^ ^ - (RP-HPLC) 

HSS^rbStmilRP-HPLC^ h 7^X11 jE^/c^rb 
StJ:!9 ta<»ttii-'6wi:dS*JMU> ilJlSairbSt (LE 
-rbSt) ^iq^-S^o LE-rbStSr*filU. JjtmmmH^^^ 



5. M9*Dj:r/179fi{-^stt5y/^D'1' '>>^St&t» 
ai^?i^/^:;5^ RP-HPLClcg^L-C<7DrbSt(0>5' o-r hi5^7:7 

{g^^ai ar ;^ ^g^CO O y /H3 rbSt^ CO ^ 

{^®cy/^n^>-^/(7)^t)i^;^;55®r e^^^^Tii^^^^^^ 
ofco **0>^lw5fe5i:or*i. y/Un^ ix^^(DrbSt--c75ffil 

/U-rl^— h v-V^— if (LeuA*) cO:7-r — K^<5^^J*ilfSy 
^b^y^y/wn^ v'XD^i'&^jfe^Jzt^S^. ;6><LTyyu 
n-r v^:^<?5rbSt--OStt)32ii^^^^{-S^I^Lfco ^;te> 
nyhliafeis J: T/^Sc^tK y ^T'^ Ktdoi ^T^0 y n >f 

J: tJ? n >f V- r^oSflHife^iIfcfEiic L fc;^&tc J: o T 

^^>t=.>^mm\Z.m\^. l|.5ffi:p«^:5^->'ty/^^-<'> 
t!9f±nfu^;d5. il«y ^:^->-^Sicj:o-C.^i?)6;h.e 
^^^-zl^-tRNAO^-r — v^:/^ (charging) 

y^2^=^vJ^Jl^oT^yK^co^^T(?:^=' Kvr-<oy^:?r- 

WwropH112»iaeT-<^*AJCctoT^— • = y K-1 

2 (ATCCe23716) Ol^^feMW^^i^^W^ix/to »Cl/^r% >^ 
7:^^ KpURA4. KpBEU- 17^o J:U?pBR322lC^ 

;!>^OrbSt(r:)^j8^=i-Kf+»t-r'53ae^«r-a=&i- 

SfeglL^ (1987^2^ 190fflia(7?*ffl#ffttijSS.N. 01 
6294-§-*5 J:t/PCWf»=aig. PCT/US88/00328^ r Z \Z0 

—y/l^iSXXJ^T'^ • . (H.J.Vogel and D.M. 

Bonner) x v^-r— • • y<-{ :^ a /u - ^^^^ 
hU- (J.Biol.Chem.) .218.97—106^ (1955) (Di^^ 
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Na (NH4) HPO4 • H2O 10.90g 

K2HPO4 2.61g 

iJrjiVgf-HaO 2.10g 

MgS04 • 7H2O 0.99g 

(NH4) 2SO4 0.66g 

fi^^j.:^;^ 10.40g 

^y-fen-/u S.OOg 

K> R.O.) -CtK^ LSSCIT 1000ml L. 2S$iiiw5fe3io 

v-y^ (NaOH-CpHS.OlwJgfeU, atiSStS (0.45;im) 



1 ^^fjtofi 

10.90g 
2.61g 
1.92g 
0.25g 
0.66g 
l.OPg 

0,75inl 



Na (NH4) HPO4 • H2O 
K2HPO4 

MgS04 • 7H2O 

(NH4) 2S04 

SAG4130 

mmmt^ «tn5a:o^5>«r2oofgF^L. -ett<b^25o 

y 5^ h/w(0:7r-;^ :/^-{c-CiS?gS7Kl65y h/u^^ 

«rl21t:t*205>rBl2SS®U/^: (dSfficof^. 7k?gM«i3ieofc 
20 y y h/\^<D^^?^m(r>:/i(.^\^^^m\^it) o ^® 
\Z.m^. ^^(D^Yi^^^y^ LT6.6n^l/^L6.9X*fc6w 

fji<D*saii. ^i?)«ia (0.45^ 

m) {;icJ:oT^SffiUyj:gft^5>200iDl5)' (jfS^SS : (N 
H4) 6 (MO7) 24 -4H2O. 12/iH;H3B03. 1.6mM;CoCl2 • 6H 
2O. 120mH;CuS04. 39.9;/H:HnCl2 - 4H20. 319MM:ZnS0 

4-7H20. 40. UM) J: i9/cC5t>o-efeoyho %2(r>^ 

*DI1. -tun— (cerelose) ISy^/h/U (8.24kg'fe^ 
n->^Srieaa;KaS:{wri4y h/u^ H2S04rpH 

5fe5:o T25%Na0HT-pH7 . 2lC^S L^o 



^1^5/ hi:nmMmmm oomMhy;^. 90iiiM*^>»jtg. 

60mM EDTA. 25%^^ o-:^) 150m 1 i^inmMLtZo 'J 
:/^^J^^mi}UL (I0nig/inl030/i 1) . ®^SjK«:37t: 
T-10:»PpM>^=^^-<- h L. L7!)>^^. y^Kpi^UT- 
ifA (20mg/ml. StfC-eiO^JPal^JR^) 30^ 1 ^St^sADL 
fCo 37'X:V(D\0^m. rnT^-r-:^— if K (Img/ml) 30/2 

OOmMhy;^. 90mM;}^l>geJfi. eOmM EDTA. 1.25 

% (v/v) hy h:^x-ioo) 2iom 1 
S:7k±-eio/j?i>L2o^ra>r^^^^-<- ^t:i<to 

a'L^«a^^«{::a#\ -20t:-e{*#Ufeo 90mMhy;^. 

SOmMzn^geJa. 2.5mM EDTA«SifJ^S4=r^i^S^iLfcG.8%T 

(iKllinl) Ort^i^-Cg^SL. 28t:-C^V^z>L-<-hL 

r0.7/c^V>L0.8A550 ^ ^ >'^3.-<'->- 

^MtKT :y^=^rxmn L TpH^7 . 2/,? »/ > L7 . 4(C|i*^ L 
^Sr. 10psi(7)ig/E{CT. 320rpin*3j:U5300slin(;::»:^U 

it, 27t:cof^^raSi?ig«iiM^^To^, 

^7 :c ^ mSlid J; t/rbSt-g^^l^i S 
-C. BST- 1^^^^^^27t:{w|i*^UfCc 

(550ninlC:Jd*te5a^S) . ^tfaBSSfe^fiS. 

RP-HPLCffiKJpfSBK: rbSt^i-WiSMifeSr^ I. >-CS 3 m 
P-HPLCmffllffliCKlSfiSgjSiLfcic «fflH#«tD10A55o • m 

Wi-'56M^r^v?:/ife®gJ^650M n-??ffi^^L.> ^^^PbT 

rbStC5RP-HPLC*BI:Varian Vista5500?R«^^ n h 
^yy{CXs 4.6xlOOnmjOBekerbond-Wldepore C- 8 
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0.1% h y :7/u;^ug|ffi (TFA) «r'g-*r-r^7K--<yyn 

h*:ill^rtT-35/.^l>L54%B,i: L/bo mihit2\5rm{Z^ 
^t5UVIwJ:ofCo ^isfo— §15500/1 l ^r^^^v^^i^ h 

*frli^:/^-^>ABI 120A VnTi^y ^ ^-^mm^tiT 
^yy{ K • ><>f :^'>-X-r-^. (Applied Biosystenis) (AB 
I) 470Ae^-'5r>'-*^--cfTo;ta ;<7— h y 5/i^:7 

^/U^?' — ^1.5mg/-Ky y (polybrene) T'^iSiL. AB 
ira^7A03PRE*ffil/^X>^u-9--r ^/i^^iirfCp ^J|sfSr 
0.1%TFA60/i U;i®»U. 30m \ ^XCXm^ -\Z. 

7^03PTH4:d^/<^< ^ t>5i^■^:^'/^^V^fCo y/i-n^ 
> + ;X ^ ^^<;5-g^f+ li- 3 ^/uSft-Cfift-r -5 C ^ J: o 

3.9'^y^/u**?>73fc'3^/u^-c^»iLfec ^^^)rm 

(rii'>r • • \fY^)^^'if:^-i'^—h (B.A.Bidligmeye 
r.er al) , i>^—irjV'ir-:/-'^u^V^'7'7^'- 
(J.Chromatogr.) .336,93-104H (1984) {;ifSic$iX 

Ti^-sr^tPTCft (r— • 31/1. • -v>r v-y i5^y>^*5 

J:t/:ii;;^ . . ;^ y^^x .(R.L.Heinrikson and S.C.M 
eredith) . T y "T ^ • ^<-f ;^-ir ^ h y — (Ana 
LBiochem.) .136.65-74M (1984) ) {^JzoXfTo 

%^i&i^&^|5f|j:#BST- 1 -t?(7:)rbSt^^;e)>ib^#. T ^ 

0.1%»Sr3i^E^;^S:$^rUT(/>yto » 1 ^tCi^i-T*-^ 

r ^ yKli0.04iDM (tJ^^v^^-) /^I^LO.SBidM (n 

T ^ ym^rh^V^lSL(0^^mc9ttL^X (g^ffl^^^lS 

^/\-^ ^>m\^0.04m}i (g^fii^lS^F^) *5cta^0.03mM 
(^S^17^r^^) (r^L. 0.88mMioctt/1.65mM 

(1. i#ltieM*5j:a?rbSt-&^{c:if-r6r:$yKllde nov 



(c J: u , rbSt5ffi(wi-e{;i2 . ^^/\^%(n J /Vu^ ^yl^t^i^ 

mmm 2 msi- 1 x(Dj&mm=^^:^<Dmmr^(D j jv 

BST- 1 T-<7){S8S:I:a^;^^»^.(b#lbi^^C^J|Sf^^l^ 
fee CtLe>0^»?5i>^<^;^--i>' h (spent) iSiffi«3|Sf 

S20^f«1^lC#fci$jfi^m«iai^ie/c^y /i-n^ v^^-^ 
t5^/0^^*L.-C:fcf5-r (9.02^^^ai^ffl) . « 

xy /\^x3^i^:y<D\f—^ (O.lSmM) ^mhf)^\:im\^tL^ 
flg y /u D tr— ^ flg^ai^30^3 J: Ut32^Pfl^ 

Mi^U. 0.60mM(^*^«atCi«]iS 
Lfco ^BST- l-effV>. S^P^ftoyhlcOrbSt^SO 

Rgd. //UD>f i^^^coaisii^m66.2^rp1^^rs;i2.47 

(Dm^. =1 yi§^|cJ:o-Cy/Wa>r v^>^;d5de nov 

3- . =iy«cXt>?ilS$ix^o 

®WJw{*<0. ImM-efc . p< ^:d-=:>'*itga«15B*ra^ 
(^T^— BST~ 1 italic J: ^y/UD>r i^>^Ode novo 

^^^^ ^»mm m^^. m&^^) <om 
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oi/U . >f >^>/y/Ni^^ (J.L.Ingraham et al) > B^fm 
!&<DmM (Growth of the Bacterial Cell) . 108-10 
*3j;m22-25H (1983) ) (coi/>T(7)r ^ y KS* 

(Difco) ;^1^'^yKO^S^Wi-*^U;^cr ^yKia^ 

x^. *«B^#ib»i. aBflaiiM*3j:a?rbSt'g^^«m-r^ 

a (o.3^/u%) (D/ i^>fi^bm^^\^^titL\^ 
mm:=^^:^nm^mm \:^^m ^ tt^rbstn n - ^^jcz . 

8^/W% y n ^ V4^3 ct 5 \iL\^ 1 5 . 3^/1^% y n ^ 

y®&ll//l-n^'>:/(7:)rbSt--(75^i9iZi^^WJf 5o wiX 
hCO'f—^a. -^y/WD^ v-^^rbSt (LE-rbSt) JliiSai 

{Ctt^BST- 1 {C<J;oT^M$n/trbStc7)N-7^iST ^ y 
<fct/22.1^yu%y/UD-< v-v^^L/i: (^3S) o 

N-*«;^<J:t55fiir-e«iaSix^y/ua^ 

'y:y(D\y-<jV^m\^^'^t:. (^3^) <, y/^n^iy^^M 

SfirbSttcio Jt a y /i- n >f V- ^--g-^ra^iist ^ ^-5 s&m 

5mM L-y ^i^^^^-T-c^fflJ^ll. rbSt5^4(Ciott^> y /V 

(0.2^/U%) y/Wn>r'»';&5N-*ig-C«lfflSttfc(- 
ii I >^ rbSt <7) N - *S »t 5 JSe^ScO y /U n ^ 

O^^JlrbStcO N - J: 5 ffi V ^-rf^ -C t y n ^ 



y/UD^'W(OSi«9ii;^*i5ttl-ia»'^T< 1 */u%y/u 

p > ^ -e^^> $ n ^ :i <h ^ ^ L /sio 

5 {Sg#©:3i^:;^^Sra(7:)y ^:t=^><D{^<DmV 

^:Lb. ioJ:t/y/Uni^'>>'(;:>rbSt^<7)^'9i^^;0^L- 
y V J; ^ t^ffi^j^y ^3^:=l>2iT'^^)MJ£^C J: o T 

5mM \iX-y'f:^=-^^^^M't^^V^(r>^m k^^y'r 
y{7 7s ' T^y • • — .i^u-TT^ty K (Sy 

ntex Agri Business. Inc.) > y >':^^7 — /U K (S 
pringfield) . ^Xy-J+|) :Srm\ N-7^iS^/tH5 

&i ^TttT* t y jvy:i^^yi^i^i^^^ic\.fii\*^:^t<. y /I- 

iyv<^rbSt-^<7)K*9i^^«:BSihi-6*?:>l-a*W-efc 

<7:)D.L-y — (x^i^ • — /I^U— v-aV (Degus 
sa Corp J . "ryrV^^ (Theodore) . T^^^-^'Jtl) ^« 
SSmM-Cffil^racBST- 1 T-<0®»S3i:ae;^%»^MJ£ L 

y :y;55 y /i^a >r i/:/(^)rbSt--iO^ !9 iZ^^^J^tf 

D .L- y >^X'fflJ£ U"C^^rBl{w^jg $ n^crbStO 

5tt{Cj3l^T*iip-fd»fcjSI»aoy/Unw''»^ (0.1^ 

l>Tfl2.5mM L-y ^:^^>'^55'Or^»t;i<t^>b<7:>t:^ 
cOrbSt--<Offil!9 3^^^^:^iCj3&tf/Sio IS l^-</K7:)»e:^ 

^'^%y'^. D.L-y ^:d-=>-^fc{iL-y^ 
>^ V ^-r^>^^-r e y v^ajsf^y D ^ 

rbSt--CDSl J^^^^S^B^ LfCo 

^ifeM6 ^BST- i.(cj:sy^3j-=i>^*5j:t/y/ua-r 
H^-<^fcie>lc. y^:?h::^>'^ffiJ£UT^fcliffiJS:-ti:-r(- 

*iy /uo-r'>:/<0'g^^^***f>i;&^o/tw^^^-ro tfU 
yf^3^=l>^ffiSflP-<^«•«^l^;lov^ry/^a>f v^:^ 

i/Wl-^-Asso) o y/^n><iy:/fi, y^3t-=: 

aSO.eOmM^T?. ^o<J:t^y ^:^^>^MJ£T-<Dl^B#^^<7? 
^^^X'{C0.57mM*-CSSL^o ^i^KlBmfi (OU 
R) i^XXI^ZMWMm^^ (CER) iaS*5y^:^-n>-MJ£ 
/cC< LTa«$n^t><7Dj: t>53%^o J:t/58%ii5v^r^ 

Srffiiiufco ««e;saBj!afiaiix^*3j:t^a»^^®st>y 
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tw^l-aSO . 86mM tCii L fto rbSt-g^^O g y /U n 

BST- 1 rbSt0^g|j:i:7^7 ^ ^ K 7 

:/-:hr>^^7^^;7;^ KISKio X U^rbSt^^ (BST- 1 ) 

•^3i-<«4!fASpJt6/^«i| (pURA4 (*Il«pf|=WI@016294 

*>'5;6K rbStae^^t^<i:^^^?:'CO850bp EcoRI/Hindll 
I^5fe<0^ci^)^bStS:'&^■C#*^^:;^^^^ KpURA4 Abgh 

E/H ^^W-r^BST-lC) . *5j;t/^>-^[>:n^>^^^ ^ 

KlSSitrbSt^^tWU/^l/^lt* (ttcBST-lC. ^>'-f- 
BST-1C*3J;T/BST-1C (pURA4 AbghB>^ ) I^BST- 1 J: 

ft:Lt^7jk'r<, ^tz, :itih(D7'-^i^. »BST-iCi3 
J:t/BST-lC {pURA4 AbghE/H ) i^^tih(Di&mm:^^ 

19 t>^^>i!:)*v^y/H3-f (JKii4»iB;i>) ^-^^sl. 
Lfc (^5^) o ^^^^hit,. mz^y:^^ h*m^m*- 

^tib^t. -r- • y {wj:^y 



fee 

1 4^ra^ -Ct-tt® U ft (ftlDO . 1 7idM;&50 . 03idM t, xm 
±^^:tSXXJ^^ms /jrlbWcy/Ua-f i^^-i^^rbSt-^coSt 

B^Pp^^ T-diiil'itSO . 86mM{CiS Lrz:it^^Ltio 
»015niM L-P-r v->^T6DMJ£<^^*^ y/H3-r >-:/(7) 

>^l;iJ:'5 a->f y:/ci tvu-^ u— hi/>^ — i^<75:7^' — 
^v <^yil7^mi'±. y/Uu^i^l^ ±^J5^\Zm ^ io it 

ihL*&«>. *ffiJ£««tCOU^rO24.4A550 ^ItttLTl 

1.4A550 (^i[i^SJSt::3tU?"Co i:T^i/>-ffij£:Jb^J:t>*^«j£ 
IS* J: -5 rbSt(D±m (CO I ^ T ^ itR-T 6 <i: . 

i/:xfflJ£iS«{C J; -5rbSt^j^«iiSa«20^ra(C«Sl 
U^*!)fCo D<'»'MJ£4b^J:t/^MJ£i$^(:iov>TOrb 
St'&j«(D|;]»!i£S<i^«l-cJ:<fi(X:*3t) k=0. 

MJS^Bd^b^t^rbSttcoi >t: ^il^-m<o^fi:®t- 1> y 

S^fcrtlSmH L-v^;^7^>r V-CMJSiUfc^^JifflJSL- 
(S«S^. ib^J:05rbSt--(O-t<^Si!9iZi^Sr«d^$-fr^^^ 
;5»^5;5*Sr*;e-r5fcJ6lc. y/un^ixv-o^'&^fe'j: 

rj^m^j: hrj{zy/un^ i^l^(DrbSz^(Dl^ t) ii^^^^ 

Lfc:©-&r*t>. mST- llcJ:oXy/un^v^>'dH>< 
^;&^'&J«$ttfcC^S:^'r« l5mM L- v^J^t^-Y V^ttJS 
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(DitUbX-^^XotdofZo 15niM L- v';^X'f ^'fflJSi^lf 

{z^h^x<o^^^mi^m^^A^m (asm ) . -g^ftft^a 

^U^yl.a)51%s 48%. iS<J:m5%-efco^Co 5raM L- 

^>*i1^^aj^n/^?!)-o/h (^7^) o Lf>^l.f^r^h. 5niM 
X^m^tifty 1.7:foJ:t/21.8 
m) o ^ibl-. 15mM L-'>Xx-r>^-C-cDMJS<iN-7^iiS8 

efeBST-lC (pURA4C- S) T^MK^fTofco 

^S'-Srir y ^^^ST'g^^x.. Sril)L^::oiojic (sire— di 
rected) ^^^^^^Mil^lw J: o TpURA4d>^#^o 
{;i<t$rbSt(^'&^*l. rbSt-g^^iCOV^rOde novo^jS 

ttBST-l (pURA4C-S) T*C0^«JSig»«:3iar;^ 
t). rbSt(30N-5^^i§^ib^J:t55{4lrioV^Tx 0.9i3 

-TiLt y /WO ^»(D^m:i:k^ < ^^T^ Z t (i^c^ A- 
iZ^^c^ S»^l4i^d^ -C o o 

y ^zf^ KS^^m-r5«^^ lt^ v^ia 

^±V>h9>:^:^^i^=^y-^ (netA) ^^^S* 

(metJ^3tllt>inetKf!|»SStt:) . 
-^^^ (r— /U • ':^^>r • ci'^-^y (R.J.Rowbury) :r 
^ yK^-g^ja*3<J:a^jSeT'S9fl5 (Amino Acids Biosynth 
esis and Genetic Regulation) ^ • • >'^— ^ 

:^*3J:U?T— /U • • yp</UtVU (K.M.Herrman and 
R.L.Somerville) li. 191-211H (1983) ) o > 



^i^ai/^-lS. 93^^C*1136{C^^»tt(COlNTt7:)iS 

<!: t-e#5 (111:7. y<^pP> (F.Baquero, 
etal) . v/-^— • • ^^^-r y V?— (J.Bac 
teriol.) .135.342-347H (1978) ) « metA. met J. ^ 

J:u^metKll«sa!S»s^^§'5$p>/J^6safe^i. 

nmAT^u^^ {iP=^^ '3L^^' (J. H. Mill 

er) . ^)^^ifie^^JCibMt€>IISI (Experiments in Molec 
ular Genetics) .201-205M. K • :!^'^]) >^ • 

. y:^^^ \. y — X (Cold Spring Harbor Labor 
atories) (1971) ) ICJ;^). 

:/*f3i:aie^ (mtf. metA::TnlO^. ^--^yafi 
(BJ.Bachmann) J;!9A#-^|g) <^a»A^S 

ftm^ii^ ^->m(o=ia=^-\zmi^i^zt\zxox. ^ 

(crossfeeding) mmzi6\f''X ^ '^:i':^>T&mi^ 

m (^xxj^^m) {zoi^^x^mi^^-i^^T:^ h-r^o 

SWT ^ y m^Vf(D:^mic J; o (feiSSSig^ ft 0 

— (spent) ^1&) ct^coy f^;?f-r:i>'^S(7D^ 

W-r ^ rbStcoS^^b^^i4<75 is;[jp 
^S^3%H202 lcSSU «!V>-Ciffi^HPLC (RP-HPL 

<J: o r ® # Six. ^ tvT i ^ -5 ThSt<onm\:3^'^^(omi}\!i 
SrSy^L^ H2 02-«(DSSIw^L. ^^rbSt (y/UP^ 
i^i^-y]}-) tt. RP-HPLCJ;iJ:'5i:2o(Oj:l9»]«So 

(^«»l*b 1.255^) . :$^T-toi^>f hAlc^Nt^ 
mm(Ditii^^ ^ftrbSt^i-^^irLT. HJ-HzOalcSSSix 

^rbSt<J:t)t?-r;5»Mwj^<^ai-frL26/5:o ^2 0ffiS'>'7 

-HPLCv'>^ h^/<foyi: (i^-f hA*3<J:U^BI^. ^^rbSt 



(11) 



^2879063^ 



iyl^-m^ (rbStffiS. 124. 149^o J:al79lC;^o^.^T^fi>l3 
6%y /ua^ -V^^) rbSt^. ^^^1?. 2mg rbSt/mldT. 
5mM (NH4) 2C03. pHlO.Qtf O 3 %H202 Cli^® L^o §® 

(Pharmacia) PD-10 G-25;<; 7 A±(7)y/Ujltig(;i J: o 

t/B(7)ioo%io<];t/85.6%0ll^^MU. y/H3-r 

BSlrbStJi 4^ P> (7)1^--r h 047 . 6%:JS J: 1 . 4% 

{cJ:^^^^xz^oSgll:i. RP-HPLC^ft(-J:oT^^ 
$ixAcri:<. rbSt^^^^iciW-i-^KftSS^+i^^ii::^!-* 

pi^;^r:>' . =1 VXD ;^ ^z^=^>'}^M^<DT ^ >^ m\Z,'^^^ 
TO=i K>^T-c?:>eSI*lrbSt^(?5y/H3^ v^:/^l9i^;^^4: 

S.S.N. 07/299, 107) U:^^ KiDM 

««c^^§yi:o 250 y y h/l-««t^<7)ffi»«:3i:^>^j«Jfitti 

m<D?AM^X^ T^yWt^mcnLfto m^X. rbSt^r 
'>Vd5^igStt. «»(Oft«*t?|;i«Bj5a^(w0.36iDB<^J» 

l^mtc. rbSti5-^F-JcioJt'5M<?:)ttS<oy - =x 

K:^<^fag|<ly /un >f v'^^OrbSt'^tO^l*) i&^^iPlJh-r 

o ^ 0 U ^ 2 i^fllig^: 15 <5: ^«r^ ^il >rbSt<?:)a55)'(c 
^«£L-, ^Sl24:fcJ:U^179<;3:T/U7T --^^ 

(S.S.Abdel-Meguid.et al) . :/a i^— ^^^X • 



(Proc. Natl. Acad. Sci.) USA,84 ,6434-37M (198 

7) ) o ^3 !>ib^J:t/:7:r;^-W (Chou and Fasman) <D 
^aiJ/<^y-^-|l^S5. 124:feJ:t/179J^HcD2iJcfll 

5:^*3j:0?v?^ -T^-r • yr:^^'^ (P.Y.Chou and G.D.F 
asman) ^ T% - l^:/ • :t^J>^ (Ann.Rev.Bioche 
m.) .47,251-76 (1978) ; W • i^a^^ • ai^rf' • 
icVjoJ:05:3ii>, . (C.J. H.Chen and M.Son 

enburg) . % ^ h D — (Biochem.) .16.2110- 

18M (1977) ) o 

r>'> (oi/u . ^yr7^XXJ^i^-( • • V ^ (L.Gr 

af and C.H.Li). . ^<-f ;^>5r ^ • :^:7 ^ v?;^7/U 

. =1 ^ 3. — =1^— (Biochem.Biophy 

s.Res.Cbnnn.) .56.i6a^76M (1974) ) ^ -yy^ {'c'-\ • 
• iy— ^/Ui/e (P.H.Seeberg.et al) . r"^ • 
. (DNA) ,2.37-45M (1983) ) . ('> 

^ .rc-<^. y .^-ib (C.H.Li.et al) . h • v^^-< 

• • . u;;^ (Int. J. Pep. Pro. Res.) .4.151-53 
M (1972) ) . (:nA • • i^>>-f> (Zakin.et 

al) . h • v^oi-f • . :7^n • u;;^ (Int. J.Pe 
p. Pro. Res.) .8.435-44M (1976) ) . 7 :x h (C^^ • 
Ji;^-^>rv?^ (G.S.Page.et al) . - T 

-^yX^ yi^— ^ (Nucl. Acids Res.) .9,2087-2104M 

(1981) ) . th (ai>^ . • -T^y hJb (F.M.DeNot 

o.et al) . 5/>:^ . r^y^/X • y (Nuci. 

Acids Res.) .9.3719 - 30M (198) ) . (iy^ • 

-r^- y-<^ (c.H.Li.et al) . r-;^-ry'x- 

y^^^^^:^^^)— ^ r^yV ^ ^<^^y ^'yy^:^ (Arc 
h.Biochem.Biophys.) .245.287-91H (1986) ) . 
tJ5=:r7 h y (3:/U - n^i^ • y.—^h (L.M. Souza.et a 

1) , v^i-— ^/p • • 3::^';^^y y rx^J'/P • X— o 

i/— (J.Exp.Zool.) .232.465-73H (1983) ) y^ h 
ho tfi^Sg(7)T^y»ffi^J<^ii'tff<l. bSt. pSt.oSt. eS 

t. hSt^Qj:t;5=^!7 hystic^sjt^stt^oy^i^- 
^-iit h*3<i:t/1^/^• y-^ h h n bf:/(c4bNt'5-f y n>r 

^'iSjZtJ^r-^ • ■r>r • (L.B.Agellon and T.T.Che 

n) , 7^>r -31^5 . 31-Y (DNA) .5.463-71H (1986) ) 
i^^XI^^ i^Ts '^^^yh (S.Seklne.et al) . ©Cil+I 
«FS^ffiS85 107987. 1-^) ^ y ^^J^WV^^^m^^ 
t/-l7 hySt;i^e>7!>>/j:t)^»LT*3!9. rixibcoffi^J<^ 

l24ttl;:ibMt^y V(i 7ac^nt?L»)i|^43j:Of:= 

h y - y-v- h ho fvST-^^-e^^o 

r^v', io<tt/7 :y hStlC:Jott6l49{li:oy 

;i-:=:^^fl:/^, *3 J:0^- !7 h y Stlw*5tt^ n 5^ 

:/ioJ:t;5t f>ioJ;c/i^/i-StJcii5Jt5't y v-T-^^o -v? 
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v^xT^j: ^r-^^o t h:JyJ;t/1^/^Stco^Sl47'-l49{r 

gam. yr;^^'?7^:^K<^?g^*5J:t/««]aS;55^«:i 
ebStio J: t>pStC098-- 100 t^^—'C^^cox*. ;^ 

bSt. pSt. oSt. ^ :y hSti3J:U^-!7 h yStl;i:ioJt51 

jo <t ib^ J: U^i^ 'JrSt 5 r 7 ^ V-C*> 

iB^J{^:fol^T. bStlCio^^Tp< ^3}-=i^^JEX^or ^ y K 

tl^^h\C4 0(D{^att^^i>o bSt. pSt. oSt. eSt. 9 
y hStioJ:T>*=^l7 h yStiC:}ott'515fficr)^<y 

bSt. oStv hSt. i3J:t/1^/USt(;ij3»te73|4<Oci-f -VV 

h iJStJCjott'Sy ^:^-:x-X?feeo bSt. pSt. oSt. S 
hSt. ih/U:fe<J:t/=l7 h !^ St{;i*5Jt^l02«r<^5-'^y 
hSt{:ijott^y ^:?I-->'r-fc5o bSt. p 

St. oSt. eSt. ^2/ h:}ocfcU^:=^!7 h ySt{wjott6169^i: 

mtt<Dzt^^&-r^ts bSt{c:joit^4is<7)^y ^ 

L I ^^^bfi^lE L ^ r <b < >r y p ^ t> <7) -cfc 

0 . 124ffil;ij3tt ^>^^y ^z^rzvtCOlNT t^** 19 -^r 

bStjr:4bMt '5-r-<r <0 4 fi(?:>y 
2) ^<yy. :^^ii3) yn-fv'^^-efe^o 



-n^Tv-V-CiO^Sd. marv ««liM^iLL. rbSt 
mMii'^^ yi^^iy:^isXX//t,rcity<}) ><Dde novo^ 

>-v. L->r yD>< V-:/, ioXxfL~y<v>x*<D^Si^ 

^m^'kiSiM^'^ft (*^. 44.9ioctU^12.9A550 
t/7ixrbSt/y h/W^itKUT. 1.97y^ArbSt/y 

-rixc^^SlwOi >-c t75^»i$J^6^<sf t> y D ^ y 11 
«iai$n?fe;5^oyho ^^Je)^^. ;iix^<D7*-^(i. rb 

J^fl y n >r v- :/Ode novo-&^io J: 0^rbSt:^T'^(^^ 

B 1 m 

BST- l«g»oraa)rbSt-&flcO> 
«-JcfefrtST$yBSBJ^ 

















0.35 


0.04 


r;v=^-y 


0,07 


0.00 




0.06 


0.00 




0.10 


0.00 


y:^r-f > 


nd" 


lul 




0.16 


0.03 




0.16 


0.03 




0.13 


0.00 


t ;^f-i^y 


0.04 


0.00 


>f y p^i/y 


0.23 


0.00 




0.38 


0.03 




0.03 


0.02 


yf-+-v 


0.07 


0.00 




OAS 


0.00 




0.16 


0.03 




0.13 


0.00 




0.13 


0,00 


h 'i y h 7 T 


0.05 


0.00 
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r 5 /! 



■M)o 



0.06 
0.28 



0.03 
0.03 



b D. l96(*fi/Sfi)Bfflx X ■eo>m&\z J: 
c jfflS'tff 

$ 2 S 



(idH) 



19.0 
25.0 
33.5 



0.0 2.6 
1.4 18.3 
2.0 24.9 



0.0 
0.1 
0.6 



- > <^liJS.A*rbStC0N-3ftaa 
iJ i 0^ 5 fit:: iJ i y -'H3 -f 

N->|cSi 5te 



2.1 
4.4 
0.2 



22.1 
34.3 
0,0 



*0. ISfiS^xir X-C«J&L fc. 



a rbSt^j£a}g^SSI&»Sli^l5l^ffllCje 



(14) S2879063f- 

>'-e<0|iSA>' r b S t (DH JUl/ 6 ^ 

2.0 4 2 4.9 1 

5 mM L - > f- ^ 0.0 0 0.0 0 

5mM D, L-^f-:^-:^ 0.0 0 0.07 

5mM D, L-Zi'Tt^y 0.0 0 0.0 0 

— ;i{L'— y'a > (Degussa Corp)A'» t»i§^o 
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m 5 m 

^ilJtacBST-lK:J:5rbSt 



BST-1 PURA4 

BST-ic mi 

BST-IC pURA4 Abgh»/B 



5.4 


0.73 


0.14 


13.3 


0.09 


0.01 


11.7 


0.12 


0.01 



fc. 

-f y >fflJ&i)*rbSt<?5M->^aSfc 

^£ 1.3 22.0 

ISrti L-t3-f S'V 0.0 0.0 



0. l%»S3: + ;^$ltJeU/t:. 

» 7 * 

^ > > W^^fifei- J: 

t y n -f y (DrbSt-^CO 

mis. 0.73 1.7 21.8 

5Ml->XT-<y 1.18 1.6 18.9 

15BML-^Xr-f> 0.59 1.1 13.8 

b «rBa-C^Lfc«JEfrjl];tT3ge«FifiK:0.156 
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1 

ala phc pro ala mec ser leu ser gly leu phe ala asn ala val 
20 

leu arg ala gin his leu his gin leu ala. ala asp thr pha lys 

40 

glu phe glu arg thr tyr lie pro glu gly gin arg cyr ser ile 



60 

gin asn chr gin val ala phe cys pha ser glu thr ile pro aia 



pro thr gly lys asn glu ala gin gin lys ser asp leu glu leu 



80 

leu arg lie ser leu leu leu lie gin ser trp leu gly pro leu 



100 

gin phe leu ser arg yal phe thr Aan «ftr leu val pha gly thr 



120 

ser asp arg val cyr glu lys leu lys asp 1b\x glxi glu gly lie 



leu ala leu met arg glu leu glu asp gly thr pro arg ala gly 



140 

gin lie leu lys gin thr tyr asp lys phe asp thr asn met arg 



160 

ser asp asp ala leu leu lys asn cyr gly leu leu ser cys phe 

180 

arg lys asp leu his lys thr glu thr tyr leu arg val mec lys 



190 

cys arg arg phe gly glu ala ser cys ala phe 



(51)Int.Cl.« SKS'JIE^ F I 

C 1 2 N 1/21 , C 1 2N 1/21 

(C 1 2 P 13/06 
C12R 1:19) 

(C 1 2 P 21/02 
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C 1 2 R 1:19) 



2334# 

7"-f V?. -fev- h • r ^^y=-— 3i70# 
h y - hioosos 



(56)#%3:St 
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